Directionally opposite left atrial and ventricular volume changes during lower body suction.
In animals, sympathetic responses to orthostasis are regulated in part by cardiopulmonary afferents arising from atrial and ventricular baroreceptors. To determine the relative importance of these baroreceptor regions in the cardiopulmonary baroreflex of normal humans, simultaneous measurements of left atrial and right and left ventricular volumes (cine computed tomography), invasive hemodynamics, forearm vascular resistance (plethysmography), and efferent sympathetic nerve activity to muscle (microneurography) were obtained under control conditions and with nonhypotensive lower body negative pressure (-10 mmHg, LBNP-10) in nine normal human subjects. LBNP-10 did not alter heart rate or mean systemic arterial pressure, but it did produce significant decreases in pulmonary artery diastolic and right atrial pressures. This reduction in cardiac filling pressures resulted in efferent sympathoexcitation evidenced by increases in forearm vascular resistance and efferent sympathetic nerve activity to the muscle. LBNP-10 did not alter end-diastolic volume of the left or the right ventricle. Similarly, ventricular stroke volume was unchanged during LBNP-10, as assessed by cine computed tomography or thermodilution techniques. In contrast, LBNP-10 resulted in a significant decrease in left atrial volume. Thus, LBNP produced a significant decrease in cardiac filling pressures and left atrial volumes with resultant reflex sympathoexcitation, whereas ventricular volumes were unchanged. These observations suggest an important role for left atrial (nonventricular) baroreceptor afferents in the cardiopulmonary baroreflex of normal humans.